A statistical test for demonstrating a presynaptic site of action for a modulator of synaptic amplitude.
A statistical technique for demonstrating a presynaptic site of action for a modulator of synaptic amplitude was developed and tested. It requires that multiple measurements of peak synaptic amplitude be made under control and test conditions. The ratio of the coefficients of variation (CV) obtained under test and control conditions is calculated. A method was developed for determining the confidence interval for the CV ratio (CVR) statistic based on the null hypothesis that the synaptic modulation is purely postsynaptic. If the measured CVR falls outside the confidence interval, this implies that the modulator of synaptic amplitude is, at least in part, acting at a presynaptic site. The effectiveness of the technique and its limitations were investigated using Monte Carlo simulations. It was found to be sensitive and reliable under a variety of realistic recording conditions. The test was effective even in the presence of simulated presynaptic rundown of the synaptic response. Conventional deconvolution analysis was also applied to the Monte Carlo simulations and was found to be an inadequate indicator of the site of synaptic modulation when the discrete amplitude components were not well resolved. The CVR technique was applied to excitatory postsynaptic currents (epsc) recorded between pairs of cultured hippocampal neurones in control and test media containing 1 mM Ca2+ and 2 mM Ca2+, respectively. Test conditions increased the average synaptic amplitude, and the statistical analysis indicated that this modulation was produced by an action at a presynaptic site.